Adenosine receptors and dyskinesia in pathophysiology.
First, the recent progress in the pathogenesis of levodopa-induced dyskinesia was described. Serotonin neurons play an important role in conversion from levodopa to dopamine and in the release of converted dopamine into the striatum in the Parkinsonian state. Since serotonin neurons lack buffering effects on synaptic dopamine concentration, the synaptic dopamine markedly fluctuates depending on the fluctuating levodopa concentration in the serum after taking levodopa. The resultant pulsatile stimulation makes the striatal direct-pathway neurons get potential that releases excessive GABA into the output nuclei of the basal ganglia. When levodopa is administered, the stored GABA is released, the output nuclei become hypoactive, and then dyskinesias emerge. Second, effects of adenosine A2A receptor antagonists on dyskinesia were described. It has been demonstrated that the expression of adenosine A2A receptors is increased in Parkinson's disease (PD) patients with dyskinesias, suggesting that blockade of A2A receptors is beneficial for dyskinesias. Preclinical studies have shown that A2A receptor antagonists reduce liability of dyskinesias in PD models. Clinical trials have demonstrated that A2A antagonists increase functional ON-time (ON without troublesome dyskinesia) in PD patients suffering from wearing-off phenomenon, although they may increase dyskinesia in patients with advanced PD.